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Background: Surgical drains are commonly used after spine surgery to minimize infection and hematoma
formation. The aim of this study was to determine the incidence of post-operative complications after spinal
decompression and fusion with and without a subfascial drain.

Methods: The medical records of 139 adult (>18 years old) spinal deformity patients undergoing elective
spinal decompression and fusion at a major academic institution were reviewed. We identified 116 (83.5%)
who had a post-operative drain and 23 (16.5%) who did not have a postoperative drain (No-Drain: n=23;
Drain-Use: n=116). Patient demographics, comorbidities, intra- and post-operative complication rates were
collected for each patient. The primary outcome investigated in this study was the rate of post-operative
complications, specifically surgical site infections (SSI) and hematoma formation.

Results: Patient demographics and comorbidities were similar between both cohorts, with the body mass
index (BMI) slightly higher in the Drain-Use cohort (No-Drain: 26.1 kg/m’ vs. Drain-Use: 29.1 kg/m’,
P=0.02). Operative time and the median number of levels fused were similar between the cohorts. The
postoperative complications profile was similar between both cohorts, including deep and superficial SSIs
(P=0.52 and P=0.66, respectively), and incidence of hematoma formation (P=0.66). Length of hospital stay
(LOS) was significantly higher for the Drain-use cohort compared to the No-Drain cohort (5.0 vs. 2.8 days,
P<0.0001). There were no significant differences in the 30-day hospital readmission rate or incidence of
30-day wound dehiscence, draining wound, incision & drainage (I & D), or bleeding between both patient
groups.

Conclusions: Our study suggests that the use of postoperative subfascial drains in patients undergoing

spinal decompression with fusion may not be associated with a reduction in SSIs or hematoma formation.
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Introduction

Placement of post-operative incisional drains following
spinal surgery is a controversial topic, and its utilization has
varied over time (1). Periprosthetic closed drains are widely
utilized in other surgical subspecialties (2-9) with objective
of minimizing hematoma formation and surgical site
infections (SSI). In spinal surgery, the use of closed, high
or low pressure drain alternatives are believed to attenuate
persistent wound drainage, infection, and hematoma
formation in the post-operative setting (10-13).

Despite being widely used, the effectiveness of drains
in decreasing post-operative hematoma formation and
infection has been recently been called into question (14-19).
A few studies have shown no difference in clinical outcomes
and complications profile with and without drain use (10,14-
17,20-26). Others have suggested that drain placement
negatively impacts outcomes leading to significantly greater
use of allogenic blood transfusions, post-hemorrhagic
anemia (26) as well as prolonged length of hospital stay
(LOS) (19). Given the recent shifts in intraoperative
protocols toward use of other infection-control measures
such as locally applied vancomycin powder (27-31), further
studies into the effectiveness of subfascial drains in reducing
post-operative infections and hematoma formation are
warranted.

The aim of this study is to determine whether there is
a difference in the rate of postoperative SSI or hematoma
formation between spine deformity patients undergoing
spinal decompression and fusion with and without the use
of a postoperative subfascial drain.

Methods

The medical records of 139 adult patients (>18 years old)
with spinal deformity undergoing elective spinal
decompression and fusion at a major academic institution
were reviewed. Institutional Review Board approval was
obtained prior to initiation of this study. Inclusion criteria
included patients (I) with available demographics and
treatment data; (II) who underwent elective decompression
and fusion; and (III) had presence or absence of a drain
documented on medical records. We identified 139 patients
(83%) who had a post-operative drain placed and 23 (17%)
who did not. The primary outcome investigated in this
study was the incidence of post-operative complications,
specifically SSIs and hematoma formation.

Demographic variables evaluated included patient
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age, gender, and body mass index (BMI). Comorbidities
included depression, anxiety, congestive heart failure (CHF),
coronary artery disease (CAD), atrial fibrillation (A-Fib),
peripheral vascular disease (PVD), myocardial infarction
(MI), hypertension (HTN), diabetes, deep vein thrombosis
(DVD), hyperlipidemia (HLD), pulmonary embolism (PE),
and anemia.

Operative variables included LOS, median fusion
levels, and estimated blood loss (EBL). Intraoperative
complications included incidence of spinal cord injury, nerve
root injury, and durotomy. Postoperative complications
included urinary tract infection (UTI), fever, deep and
superficial SSI, sepsis, ileus, hematoma, MI, PE, DVT,
stroke, motor weakness or sensory deficit

All cause re-admission within 30 days of discharge was
assessed on all patients. Thirty-day complications included
wound dehiscence, draining wound, incision & drainage (I
& D), and bleeding.

Parametric data were expressed as means + standard
deviation (SD) and compared using the Student 7-test.
Nonparametric data were expressed as median (interquartile
range) and compared via the Mann-Whitney U test.
Nominal data were compared with the y’ test. All tests were
2-sided and were statistically significant if the P value was
less than 0.05. Statistical analysis was performed using JMP,
version 13 (SAS Institute Inc., Cary, North Carolina, USA).

Results

There were no significant differences in baseline
demographics between both groups. The average age and
proportion of male participants were similar between both
groups, P=0.94 and 0.62, respectively (Table 1). The mean
BMI was significantly higher in the drain-use cohort (No-
Drain: 26.1£5.5 kg/m’ vs. Drain-Use: 29.16.3 kg/m’,
P=0.02) (Table I). There were no significant differences
between both groups in prevalence of other comorbidities
such as depression, anxiety, CHF, CAD, A-Fib, PVD, MI,
HTN, diabetes, DVT, HLD, PE, and anemia (Tible 1).

The median number of levels fused were similar between
both groups {No-Drain: 3 [2-3] vs. Drain-Use: 3 [2-4],
P=0.45} (Table 2). There was no significant difference
in operative time between the cohorts (269.4£107.1 vs.
274.4+132.0 minutes, P=0.86) (1able 2). Compared to the
No-Drain cohort, the Drain-Use cohort had significantly
higher intraoperative blood loss (No-Drain: 371.5+596.7
vs. Drain-Use: 867.4+£916.0 mL, P=0.002) (7able 2). Both
cohorts had similar rates of incidental intraoperative
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Table 1 Demographic and preoperative variables of patients undergoing surgery

Variables No-Drain (n=23) Drain-Use (n=116) P value
Male (%) 47.8 42.2 0.62
Age (years) 65.0+10.6 64.9+11.0 0.94
BMI (kg/mz) 26.1+5.5 29.1+6.3 0.02*
Depression (%) 8.7 23.3 0.12
Anxiety (%) 8.7 17.2 0.31
CHF (%) 0.0 2.6 0.44
CAD (%) 4.4 10.3 0.37
A-Fib (%) 4.4 9.5 0.42
PVD (%) 0.0 2.6 0.44
Ml (%) 4.4 2.6 0.64
HTN (%) 65.2 65.5 0.98
Diabetes (%) 13.0 15.5 0.76
DVT (%) 0.0 3.5 0.37
HLD (%) 30.4 37.1 0.54
PE (%) 0.0 1.7 0.53
Anemia (%) 13.0 6.0 0.23

*, P<0.05. BMI, body mass index; CHF, congestive heart failure; CAD, coronary artery disease; A-Fib, atrial fibrillation; PVD, peripheral
vascular disease; MI, myocardial infarction; HTN, hypertension; DVT, deep vein thrombosis; HLD, hyperlipidemia; PE, pulmonary

embolism.

Table 2 Intraoperative variables and complications

Variables No-Drain (n=23) Drain-Use (n=116) P value
Median# of fusion levels [IQR] 3 [2-3] 3 [2-4] 0.45
Median# of laminectomy levels [IQR] 2 [2-3] 2 [2-3] 0.15
Operative time (mins) 269.4+107.1 274.4+132.0 0.86
EBL (mL) 371.5+£596.7 867.4+916.0 0.002*
Spinal cord injury (%) 0.0 0.0 1.00
Nerve root injury (%) 0.0 0.0 1.00
Durotomy (%) 4.4 6.9 0.65

*, P<0.05. EBL, estimated blood loss.

durotomy (No-Drain: 4.4% vs. Drain-Use: 6.9%, P=0.65),
while neither group had an incidence of spinal cord or nerve
root injuries (Table 2).

Post-operative bospital stay and complication profile

Post-operative hospital stay was significantly higher for the
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Drain-Use cohort compared to the No-Drain cohort (No-
Drain: 2.8+1.5 days vs. Drain-Use: 5.0+2.7 days, P<0.0001)
(Table 3). The post-operative complication profile was
similar between both cohorts, and notably, there were no
significant differences in deep SSI (No-Drain: 0.0% uvs.
Drain-Use: 1.7%, P=0.52), superficial SSI (No-Drain: 0.0%
vs. Drain-Use: 0.9%; P=0.66), and incidence of hematoma
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Variables No-Drain (n=23) Drain-Use (n=116) P value
LOS (days) 2.8+1.5 5.0+2.7 <0.0001*
ICU (%) 10.0 12.3 0.77
UTI (%) 0.0 5.2 0.26
Fever (%) 0.0 4.3 0.31
Deep SSI (%) 0.0 1.7 0.52
Superficial SSI (%) 0.0 0.9 0.66
Sepsis (%) 4.4 1.7 0.43
lleus (%) 4.4 4.3 0.99
Hypertension (%) 0.0 2.6 0.44
Hypotension (%) 8.7 9.5 0.91
Hematoma (%) 0.0 0.9 0.66
MI (%) 0.0 0.0 1.00
PE (%) 0.0 0.0 1.00
DVT (%) 0.0 0.0 1.00
Stroke (%) 0.0 0.0 1.00
Weakness (%) 0.0 9.5 0.12
Sensory deficit (%) 4.4 1.7 0.43
Urinary retention (%) 0.0 15.5 0.04*
D/C with foley (%) 4.4 3.5 0.83

*, P<0.05. LOS, length of hospital stay; ICU, intensive care unit; UTI, urinary tract infection; SSI, surgical site infection; MIl, myocardial

infarction; DVT, deep vein thrombosis; PE, pulmonary embolism.

Table 4 Thirty-day wound, infection, and hematoma complication rates

Variables No-Drain (n=23) Drain-Use (n=116) P value
30-day readmission (%) 13.0 6.0 0.23
Wound dehiscence (%) 0.0 0.9 0.66
Draining wound (%) 8.7 3.5 0.26
1 &D (%) 4.4 6.0 0.75
Bleeding (%) 0.0 0.0 1.00

formation (No-Drain: 0.0% vs. Drain-Use: 0.9%; P=0.66),
Table 3. The prevalence of post-operative complications
were similar between both cohorts (No-Drain vs. Drain-
Use)—ICU transfer (10.0 vs. 12.3, P=0.77), UTT (0.0
vs. 5.2, P=0.26), fever (0.0 vs. 4.3, P=0.31), sepsis (4.4 vs.
1.7, P=0.43), ileus (4.4 vs. 4.3, P=0.99), HTN (0.0 vs. 2.6,
P=0.44), hypotension (8.7 vs. 9.5, P=0.91), weakness (0.0 vs.
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9.5, P=0.12), or transient sensory deficit (4.4 vs. 1.7, P=0.43)
(1able 3), while neither cohorts had any incidence of MI,
PE, DVT, or stroke.

Thirty-day readmission rates were similar between both
cohorts (No Drain: 13.0% vs. Drain-Use: 6.0%, P=0.23)
(1able 4). Additionally, there were no significant differences
in prevalence of 30-day wound dehiscence (No-Drain: 0.0%
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vs. Drain-Use: 0.9%, P=0.66), draining wound (No-Drain:
8.7% vs. Drain-Use: 3.5%; P=0.26), or I & D (No-Drain:
4.4% vs. Drain-Use: 6.0%, P=0.75) between both cohorts
(Table 4).

Discussion

In this retrospective study of 139 patients who underwent
elective thoracolumbar decompression with fusion, we
reported similar incidence of SSI and hematoma formation
with and without the use of postoperative subfascial drain.

Subfascial drains have been employed across the surgical
spectrum to encourage wound healing, minimize wound
discharge, and reduce the risk of infection (10,32). This
practice is especially common following spinal surgery,
as many associate drain placements with prevention of
postoperative hematoma and its neurological sequelae
(1,33). Decisions about drain placement are based mainly on
surgeon preference and not guided by scientific evidence (14).
In a meta-analysis of 36 studies and 5,464 patients,
comparing closed suction drainage systems to no drains,
Parker et al. reported that there is insufficient evidence
from randomized clinical trials to support the routine use
of closed suction drainage (24). Furthermore, the authors
found no differences in wound infection, hematoma
formation, and dehiscence rates between patients who
received closed suction drains and those who did not (24).
Similarly, in a meta-analysis for five studies analyzing
closed suction wound drainage after lumbar spine surgery,
Liu er al. demonstrated no significant reductions in the
incidence rate of wound infections, hematoma formation,
or reoperations associated with drain use (33). Furthermore,
the authors demonstrated that drain use was associated with
higher intra-operative blood loss and incidence of blood
transfusions (33).

A few studies have shown no change in the incidence
of post-operative SSI's with the use of subfascial drains. In
a retrospective study of 560 patients undergoing lumbar
decompression, Kanayama ez /. found that the risk of post-
operative wound infection and hematoma formation was
not influenced by use of post-operative subfascial drains (17).
Walid er al. reported no difference in post-operative
infection risk with the use of subfascial drains; and in fact
noted an increased risk of post-operative anemia in patients
with post-operative subfascial drains (26). Scuderi ez 4/. in
a study of 83 patients undergoing posterior lumbar fusion
found no difference in hematoma formation between groups
of patients with and without post-operative subfascial
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drains. Similarly, in a prospective, randomized study, Hung
et al. demonstrated that duration of time from surgery
to ambulation was significantly shorter in the cohort of
patients who did not have a closed suction wound drain
placed (34). Analogous to these aforementioned studies, our
findings report no significant differences in SSI rates and
rate of hematoma formation between patients who did and
did not receive a closed-suction drainage system.

In contrast, a few studies that have shown benefit with
use of post-operative subfascial drains. In a retrospective
analysis of 126 patients that underwent posterior
instrumented fusion, Ho et 4/. (12) found the use of
subfascial drains were associated with a significantly lower
risk of delayed hematoma formation (12). Blank et 4/., in
a prospective study of 30 adolescent patients undergoing
posterior spinal fusion for progressive idiopathic
scoliosis, demonstrated that the use of a closed suction
drainage system decreased wound complications without
significantly increasing the need for blood transfusion in
the postoperative setting (35). In another a study Sen ez 4.
reported that use of closed-suction drains led to a reduction
in radiographically-evident post-operative epidural fibrosis
and improved patient-reported outcomes (36). Lastly, in
a prospective, randomized clinical study of 50 patients
undergoing lumbar disc surgery, Mirzai et /. demonstrated
an incidence rate of epidural hematoma to be lower in
patients with a postoperative drain than those without (36%
vs. 89%) (37). Contrary to these studies, we observed no
difference in post-operative complications with or without
the use of indwelling drains.

Routine use of subfascial drains are associated with
prolonged hospital stay, increased healthcare resource
utilization and costs. In a retrospective analysis of 81
patients who underwent one and two-level cervical spinal
fusion, Poorman er /. demonstrated that patients with
postoperative wound drains experienced significantly longer
LOS when compared to patients without a drain (38.9 wvs.
31.7 hours, P=0.021) (19). In case-control study of 1,587
patients undergoing spinal fusion, Rao et 2/. demonstrated
a directly proportional relationship between the duration of
drain use and occurrence of a SSI (unit odds-ratio, 2.1; 95%
CI, 1.6-3.1) (38). Similarly, in another case-control study of
5,473 adult patients undergoing spinal fusion, Walsh ez 4i.
demonstrated an increased risk of SSI’s and healthcare
resource utilization in patients with post-operative
indwelling drains (39).

This study has limitations with potential implications
for its interpretation. Our sample size is small, thereby
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limiting our ability to make any firm conclusions. Though
preoperative and perioperative variables were prospectively
recorded at the time of surgery, these variables were
retrospectively analyzed and are subject to the weaknesses
of retrospective reviews. Patient comorbidities, including
presence of coagulopathies or use of pre-operative anti-
coagulation, which could have influenced post-operative
hematoma formation were not studied and could have
influenced results. Despite these limitations, we demonstrate
that there are no significant differences in postoperative
SSI or hematoma formation in patients undergoing lumbar
decompression and fusion with and without closed suction
drain placement.

Conclusions

Our study suggests that the use of postoperative subfascial
drains in patients undergoing spinal decompression with
fusion may not be associated with a reduction in SSIs or
hematoma formation.
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